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Man  - clioita1  Machine  rcnversat i onal  System  Tperating 
in  heal  Time 

by 

JactsK  ^uolinsKi  and  Stanislaw  hiKolajczyk 
data  Frccessing  Center  of  EiEM 

U D C 6al.3.C/6:  621.  311.1-52 


In  1971,  after  the  COC  1700  machine  was  installed,  the  work 
started  at  the  State  Fower  Distribution  with  cooperation  with  the  Electric 
Power  Institute  on  the  creation  of  on-line  system,  which  would  become  the 
base  for  the  automatic  power  contro1 . 

At  the  present  time  this  system  co’lects,  processes,  verifies  and 
displavs  nn-Mne  the  information  on  the  power  networK  status..  The  goal  is 
the  on-line  rower  network  control. 


uunarai  system  uescription 

The  on-line  system  consists  of  several  programs  with  Different 
applications.  Ths  oasic  group  consists  of  I/O  service  programs  for  the 
analog  ana  Digital  telemetry  aata.  The  incoming  data  are  averaged  in  20 
seconos  cycle  anc  undergo  the  initial  verification.  Following  that,  they 
unoErgc  the  more  Detailed  analysis,  are  scaled,  ano  written  out  in  the 
appropriate  memory  area.  Such  prepared  data  can  now  be  usee  by  all  other 

oroorams  providing  th^  information  to  the  rower  network  dispatchers. 

A separate  aroup  of  proorams  in  the  on-’inp  system, consi sts  of  pro- 
grams aiiowinn  thn  Dispatcher  a diract,  dialog  wiith  the  machine.  Their 
role  is  *c  provide  the  information  about,  the  current  status  of  the  power 
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networK.  in  the  remainder  of  this  paper  these  programs  will  be  referred  to  as  <j 

the  cis^atchcr-machine  conversational  system,  cr  short  - the  ccnversa- 
*■  Lionel  system. 

The  conversational  system  satisfies  the  following  rt qui rements : J 

- currently  informs  the  cispatcher  about  the  status  cf  the  power 
network  ( line  loading,  v/cltace,  frequency,  condition  of  connections, 

\ 

etc.  ), 

- supplies  the  Information  nn  request. 

The  first  task  is  performed  by  an  automatic  display  of  messages  " 

about  ai  1 ' h^>  r~ri s^ered  chances  'n  the  power  net.ucrk  status  ( especially 
about  exceedina  the  limit  of  the  measurec  values  or  the  status  changes 
of  the  switching  apparatus).  Also  the  messages  com irming  the  completion 
of  the  instructions  issueo  by  the  dispatcher  to  the  power  plant. 

lnc  secunu  tas*  of  the  conversational  system  is  performeo  by  pro- 
viuina  on  request  tnt  information  acuut  the  work  of  each  power  plant, 
status  of  tnt  switching  system  ir  the  selected  sites,  loading  of  1 incs, 
tx  ansf  oi rr  - rs  , etc.  This  information  can  be  presented,  depending  on 
the  dispatcher  reouir  nents,  in  the  form  of  tables,  graphs,  station 
diagrams  or  reports.  The  Dispatcher,  usirg  the  conversational  system, 
can  centre1  entire  cn-Mne  system,  efi , enter  the  time  corrections,  ccn- 
tro1  fho  iofnimatlon  input,  to  +hp  computer  from  various  measurement 
* prints  in  the  r owt  npt.wrrk. 

Th=  tenv1  r = ■ t i mat  system  co  sists  of  several  interacting  programs. 

The  n<neraf  syste.  Ciagram  is  shown  in  Fig  ]. 

UdLcJ  Cdafe. 

ihe  conversational  system  uses  constant  ana  variable  data. 

The  constant  data  9Pt  consists  of  information  oescribinq  the  in- 

1 


-3- 


dividua1  elements  of  the  power  network  ( stations,  lines,  tr  nsfcimers  ), 
and  alsr  the  param  ters  of  these  r'entnts  anc  the  maximum  allowable  values. 
Tne  c instant  aata  ser.  is  loaned  into  the  computer  memory  ana  is  changed 

Lnlv,  (,ih  n h£  neteork  elements  cnanoe.  The  constant  data  set  includes 
also  the  parameters  u scribing  tne  instrumentation. 

I nc  varied]  e Data  set  consists  of  intormaticn  abcut  the  condition 
at  power  network,  seen  as:  measurement  of  oeneratec  power  by  me  in- 
urviau&l  blac<  anu  power  plants,  flat  in  the  lines,  Icaoing  of  the  trans- 
formers, intormaticn  about  the  current  status  of  stations  ( cositicn  of 
switches  ) etc.  The  variable  data  are  sent  from  the  individual  measuring 
roints  cyclica^y  tc  the  computer,  usino  the  tFlemetry  links. 


The  Formating  Frorrams  FTADM2  and  MIKDEt' 

Tha  tr  o'  mission  cf  thp  dis  atcher  instructirns  to  the  computer 
U'-es  the  and  MT 'DEP'  rrograms.  The  MTKDEW  program  allows  the 

information  aocut  the  power  network,  to  de  presented  in  the  form  of 
grapns,  station  uiagrums  or  Certain  tables  on  the  graphic  monitors. 

int_  P 1 h jf ■ l program  allows  to  obtain  a more  oetaileu  information 
on  various  peripheral  devices  ( monitors,  printers).  Both  proyrams  are 
callea  dy  the  operating  system  after  the  dispatcher  issues  the  recuest, 
The  reouest  consist*  of  feur-  character  text,  which  is  the  mnemonic  of  the 
selectee  sub-croyram,  ano  certain  numerical  v?Tueb. 

The  FTADM?  preoram  docs  the  fo1 ''owing: 

- recconi zp  the  instruction  mnemonics, 

- decodes  the  numerics'  peipm£tprc, 

- initiates  the  aprorricte  sub- rcoram. 

The  instructions  executeo  Dy  PIADt'a  can  causa  thE  changes  of  tne 
entire  on-line  systui>  woi  x , control  the  telemetry  data  collection  and 
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inSLluLUOn, 


/ HLCjK  ,p  ,a 

causes  the  blocking  out  of  the  tel  arm-,  try  ini  ut  from  the  me.'ur'ment  paints 
frcm  p to  n.  Thr  h1  rc^lno  can  fc"  mnde  it  the  instrument  is  mdfunction- 
ir,n.  after  the  mai f unc»  i on  is  removed,  the  tel  entry  inrut  can  da  un- 
Mprk=d  tty 

/rT'L  ,p  ,q 

Th~  i n-  t rue : i c n 

/LIST ,p,q,l 

Louies  .re  listing  to  uo  printed  on  the  periphtral  utvics  1,  of  the 
ntdciuruiii.nt  points  fiorn  p to  q Gi video  into  the  blocked  ones  oy  the  ais- 
patLnor  anu  tne  oan.a^ea  ones.  The  list  oesn't  induct  tht  measuring 
points  tr ct  wor*  correctly.  This  instruction  allows  for  the  control 
of  the  measuring  system  operation. 

Other  dispatcher  instructions  code  for  example,  be  the  correction 
of  rhp  current  time,  if  it  w^s  chanaed  by  the  momentary  malfunction 
of  the  cn-"ne  systen  , or  change  in  thr;  parameters  descridinc  the  in- 
dividual rpasurim  points  ' for  examrle  because  ct  the  chanqe  in  the 
abound  'nad'nr  ?).  The  cicratcher  can  issue  the  in_  tructicn  to  list  the 
repot ts  about  exceeoinq  the  ailcwea  values,  connections,  Disconnections 
ci  malfunctions  of  the  measuring  system.  Lther  instiuctions  aMow 
tf  print  v..iioua  reports  ana  tables  aouut  the  wor*  af  iht  power  networx. 

the  iTiooular  proytan  structure  yivrs  it  a flexidiJiiy  allcuiny  for 
iclotivfly  easy  aooiticn  of  the  nLt  instruction  or  change  of  the  existinq 
ones.  inoivicual  instructions  are  executed  Oy  the  PIADM2  subprograms,  or, 
in  the  case  of  more  complex  task,  the  PIA0M2  ca^s  the  separate  program 
transferring  the  list  of  necessary  parameters. 

The  t IKDPM  program  serves  tr  provide  the  dispatcher  the  information 
abnu*  the  system  work  in  the  oraohic  form.  The  crooram  can  be  called 
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anly  from  the  graphic  monitor.  its  t&sk  is  to  prepare  the  list  of 
parameters  fci  trie  program  Displaying  the  Diagrams  of  power  plants, 
networks,  tabulated  data  on  the  work  of  the  power  network  ( program 
PICTUR  ),  or  for  the  CURVAT  program,  displaying  the  time-vari ad1 e 
graphs . 

The  dispatcher  after  issuing  the  appropriately  ooded  instruction 
is  ab’e  to  obtain  on  the  sel  acted  oeripbera"1  devic  : 

a)  a pint  shPw1na  the  measured  value,  eg.  power,  at  the  selected 
point  ter  the  last  t,  sours  ( rountino  from  the  current  hour), 

b)  station  diagram,  network  diagram,  tabulated  data. 

iheru  it,  a pussioility  of  displaying  thc  pictures  with  the  o^ta 
uesPiioiny  the  past  behavior  of  the  power  network;  the  maximum  retro- 
spection time  is  aoout  lull  minutes. 

URUrtAL  program 

The  incoming  telemetry  data  are  divided  into  three  groups: 

- information  about  the  state  of  facilities 

- information  about  the  flow  and  loadino 

- information  about  ma1 functions  of  measurement  system. 

7he  fourth  qroun  ernmist.s  of  t ej  1 eermmands . 

Hsinn  the  inf  ormnt-ion  from  thc;  first  nrouo  in  every  measurement 
cycU;,  tha  current  statu9  is  compared  with  the  previous  one.  If  the 
change  is  detected,  a report  is  sent  to  the  Dispatcher,  consisting  of 
the  fcl  lowing  eleiients: 

• Cui x tfi i win>fcf 
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- name  of  the  device  eno  its  now  state 
For  exampl  i>  ( the  report  nay  look  as  follows 


12:1A  - R.  JOACHIMOW  - L.?2pk \J  ANIClOUJ  - ZAMKIMJETC  CDtACZNIK  SYSTEMU  1. 
( 12  :U  - 9.  3CACH7MPW  - L.  22Qk'7  AnjTOLrtil  - SYSTEM  1 SWITCH  CLOSED). 


Simi  Tarty,  each  measur'ment  cvc1b  the  information  frcrr  the  second 
orouo  is  anatyzed  ie,  measurements  of  f 1 ows  and  ’oedinq.  They  are  com- 
pared bii  th  hns  avowed  values,  and  in  the  case  of  exceeding  them,  an 
appropr ’ ate  messaoe  is  sent  tc  the  dispatcner.  Also,  if  there  is  return 
to  the  normal  situation  the  appropriate  message  is  sent  to  the  dispatcher, 
containing  tne  following  informations: 

- current  time, 

- facility  name, 

- reason  for  the  message  - exceeding  the  allowed  value  or  return  to 
the  norma!  state, 

- measured  quantity, 

- a1 1 owed  value. 

ror  example,  the  message  may  have  the  following  form: 

tR:27  - n.  JOAinW  - TRA"-i5F  Em  2. 220/11  Cki/  **»  GUmLT  .AC  TNG  * * * 1 1 EMUA/lOCl 

The  third  oroup  consists  of  information  and  reports  on  malfunction 
or  correct  function  of'  measuring  instruments.  They  are  necessary,  since 
tnL  nonre^urteo  drea*  in  measurement,  or  worse,  ei roneLus  measurements, 
coulu  oistcit  the.  picture  of  the  power  nEtworK.  functicn.  For  example, 
tnc  niessa^es  concerning  -the  operation  cf  measuriny  apparatus  may  Icok 
as  fellows: 

l^:2b  - ZlLjZ  - SUM  OF  HcAT  FtuR  PLANTS  ***  MALFUNCTION 
lS:3d  - ZuOZ  - SUM  OF  HEAT  PliiP  PLAI\|TS  CORRECT  MEASURE Mrl\IT 

The  forth  group  consists  of  tel pinstructions . Fart  of  the  trans- 
mitted instructions  from  dispatcher  tc  the  power  plant  qoes  through  the 
diaifa1  tetecormand  device  (A).  Tts  role  is  to  simplify  and  increase  the 


dispatcher  effectiveness.  very  t pi  el  nstruc  t i on  sent  is  recorded  in 
the  comrutr-r  and  confirmed  in  the  form  cf  the  rressaqe  displayed  td  tne 
disp  tcher.  The  message  consists  of  the  following  elements: 

- cur lent  time, 

- name  ot  the  power  ,_lant  to  whicn  the  instruction  was  sent, 

- text  instiuLLion. 

tor  example,  it  may  have  the  term: 

17:2U  - TELE  INSTRUCT  ICN  TL  THE  DYCHOld  PirJR  i-L  AMT  - START  THE  GENCRATCRS 
17:22  - TELE  INSTRUCT  I CM  TC  THE  TUPCUI  PliP  PLANT  - RERULATTnV  CLASS  A 

The  messsces  are  autem?Mc?11y  displayed  on  the  monitor,  printed 
and  stored  on  the  disk.  The  messaces  on  the  monitor  allow  for  inoire.ct 
survey  cf  the  current  network  status,  the  printed  mecsaqts  allow  for  the 
analyses  of  network  work  at  any  time.  Tn  addition,  the  Dispatcher  is 
able  *,o  reouest  that  the  chosen  messaqes  be  uisplayed  or  printed. 

CUh'TAT  Hrugran 

Ine  uescriueu  conversational  systen.  allows  the  dispatcher  to  monitor 
tne  wo  r k at  an^  chosen  facility  in  the  form  of  graph  on  the  graphic 
monitor.  The  graph  can  include  the  time  interval  from  3 tn  2A  hours 
prior  to  the  display  time. 

In  order  to  obtain  the  reooired  curve  the  Dispatcher  gives  the  number 
of  chosen  facility  and  +he  number  of  hours  to  be  spanned  by  a qrsph. 

Tn  that,  manner  cpp  can,  for  example,  analyze  the  loaoina  of  electrical 
block  nr  entire  p1ant,  "ne  loadino,  loaoinn  of  the  pumpinq  plant, 
water  i eve1  . 

The  qrspMc  Tesentaticn  of  the  facilities  work  is  perfornad  by  the 
CURV/AT  program.  The  qata  Dase  tor  the  program  consists  of  the  measure- 
ments collected  ano  avtrayeo  in  ]q  minutes  intervals.  The  plot  consists 
□f  the  bruKen  line  connecting  tne  points  representing  the  measurement 


values.  1 ach  qt aph  5s  oescribeo  bv  the  label  containing:  facility 
nan  a , current  measurement  value,  current  tine.  The:  horizontal  axis  - 
the  tine  - as  sluI^u  ai. coruing  tc  the  requestea  nunour  of  nours,  enu  the 
vertical  axis  accoraiug  tc  the  range  of  measured  values. 

in  Lhe  Last  of  temporal y cieaxs  in  tne  measurements,  the  graph 
Contains  gaps  or  singular  values  only.  if  there  is  a suspicion  that  the 
measurement  is  in  error,  the  ouestion  mark  appears  next  tc  it. 

Summary 

The  described  dispatcher-computer  conversational  system,  is  the  part 
of  thp  on-line  system  operatinp  for  the  State  rower  Oispatch.  The  con- 
v rsat.irna1  system,  continual 1 v improved,  is  sir.  pi  e in  exploitation , easy 
to  excan.j  hoc  i^  very  rrjiiaD1e. 
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fiQ  1.  uenerol  uiayiam  of  tne  c,unwei sationbl  system.  ] - operators 
console,  e.  - execution  suDproyiams,  3 - printers. 
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